Abstract. The random telegraph signal (RTS) due to a defect at the Si/SiO 2 interface in a silicon MOSFET is strongly affected by a static magnetic field. The characteristic capture and emission times vary because of the Zeeman splitting of the defect energy levels. We observe the change of the characteristic times of the RTS by monitoring the dc current in a MOSFET operated at He3 temperature in a static magnetic field up to 12 T parallel to the current flowing from source to drain.
INTRODUCTION
Single spin read out is one of the most challenging issue in the physical implementation of spin based qubits [1, 2] . Among the several proposed schemes Vrijen et al. [3] suggested to implement a practical field-effect electron spin resonance transistor (ESRT) to demonstrate qubits operation in silicon-germanium heterostructures. In this scheme the random telegraph signal (RTS) is proposed as a mean to perform qubit read-out. Intense magnetic fields and low temperatures, increasing the polarization of the spin system, enhance the effect of the resonance condition. We therefore investigated the random telegraph signal in MOSFETs operated in a static magnetic field up to 12 T and at temperatures below 2 K. The RTS in a MOSFET consists in the random switching of the current between two states. For a Si/SiO 2 MOSFET an electron from the channel can tunnel on and off an interface defect, provided the Fermi level of the conducting channel is in the proximity of the defect energy level [4] [5] [6] [7] [8] . Several models [9, 10] have been proposed to explain the change of the ratio between the characteristic times (emission and capture) as a function of a static magnetic field without or with additional time dependent electromagnetic fields in the microwave range. The effect of the microwave irradiation is discussed in another contribution [11] . Xiao et al. [9] reached a maximum field of 7 T and proposed a model which was found to be inconsistent with data at low temperatures. More recently the observation, by monitoring the RTS in a MOSFET, of the electron spin resonance due to a single defect in high magnetic fields has been claimed [12] . In this work we present the experimental data of the changes of the RTS when a static magnetic field parallel to the two dimensional electron gas in the channel of a silicon based MOSFET. We demonstrated experimentally that the change in the RTS characteristic times in a n-MOSFET due to static magnetic fields up to 12 T and temperatures in the range from hundreds of mK to 2 K, can reach three orders of magnitude when the field is applied parallel to the electron gas. The observed effect is much stronger than what previously reported by Xiao et al. [9] and in better agreement with the theoretical model presented in that paper. 
EXPERIMENTAL SETUP AND MEASUREMENTS
The experimental setup is depicted in Figure 1 . The devices under investigation are n-channel MOSFETs realized on a p-well, with a length of 0.18 µm and a width of 0.28 µm, a 3.5 nm thick gate oxide, and a threshold voltage V T variable between 200 mV and 500 mV. The source, drain, gate, and well contacts were directly accessible through the bonding pads and connected to wires to exit the cryo-magnetic system. The current flowing through drain and source I DS is measured by a transimpedance amplifier whose output is sampled and digitized for off-line processing. The bandwidth of the amplifier extends from DC to 100 kHz. The transistor and the electronic are powered by independent batteries to avoid power-line pick-up and interferences. The sample was cooled by a copper coldfinger into the He3 cryostat placed into a 12 T superconducting magnet.
The conduction regime is hopping transport. The Figure 2 show an I-V curve at a nominal temperature of 250 mK. The heating effects of the current have to be considered to evaluate the real temperature of the electron gas. The sample was examined with the channel in plane with the external static magnetic field B, oriented in the direction perpendicular to the electron current flow. 
at V g = 560.7 mV and V d = 15.7 mV, with a current I d = 37.3 nA. Since the low state occupation increased by increasing the gate voltage (so that the Fermi energy is raised with respect of the trap energy), we deduce that the trap was filled when the current was in the low state. Despite the better agreement of our data with the model proposed by Xiao et al. [9] , a more detailed analytical study is required to fit such experimental data with reasonable parameters.
